Distribution of visual callosal projection neurons in hamsters subjected to transection of the optic radiations on the day of birth.
The optic radiations of hamsters were transected on the day of birth and visual callosal projections in these animals were traced using retrograde transport of either horseradish peroxidase (HRP) or the fluorescent tracers True blue (TB) or Diamidino yellow (DY) when the animals reached maturity (greater than 45 days of age). In the hemisphere ipsilateral to the neonatal lesion, the distribution of callosal cells was markedly altered. These neurons were almost completely restricted to a continuous band in lower lamina V and the upper portion of layer VI. Anterograde HRP transport to the deafferented hemisphere also revealed an abnormal distribution of callosal terminals. The band of labelling that is located along the 17-18a border in the normals was much broader than is normally the case. In the hemisphere contralateral to the lesion, the distributions of callosal cells and terminals were essentially normal. Labelled neurons were located in the infragranular layers (primarily lower layer V and the upper part of lamina VI) throughout area 17 and also in layers II-IV in the 17-18a border region. Anterograde labelling was visible in layers V and VI throughout the mediolateral extent of the dorsal posterior neocortex and supragranular labelling was restricted to the lateral portion of area 17 and medial 18a. These results suggest that the normal thalamic projection to the visual cortex is necessary for the establishment of the strip of supragranular callosal projection neurons which is normally located in the 17-18a border region, but not for the establishment (or maintenance) of callosal projections by large numbers of neurons in the infragranular laminae. They show further that neonatal transection of the optic radiations results in reduction in the correspondence between the distributions of callosal cells and terminals in the deafferented hemisphere.